Polymorphic mutations of the Mn-SOD gene in intact human lymphocytes and oral squamous cell carcinoma cell lines.
Mutations of the superoxide dismutase (SOD) genes are associated with neoplastic and non-neoplastic diseases. However, the existence of polymorphic mutations of manganese SOD (Mn-SOD) has not been explored in squamous cell carcinoma (SCC) cells or in normal cells. In the present study, we examined mutations in the 5' flanking region of the Mn-SOD gene and Mn-SOD mRNA using 10 human oral SCC (OSC) cell lines and intact lymphocytes obtained from 10 healthy donors and one patient with OSC. The polymerase chain reaction products of DNA obtained from lymphocytes revealed insertions at many sites (-1833, -1575, -1093, -1056, -325, -318, and -310) in 10 of the 11 donors. Transitions and (or) transversions were also observed at -1638 and -216 in lymphocytes from six donors and one donor, respectively. In DNA obtained from OSC cells, insertions and transitions and (or) transversions were more frequent than those in DNA from lymphocytes. In addition, deletions at -1341 and -1288 were observed in all lines except for one line. In these mutations, the transcription factor binding sites were not involved except for the AP-2 binding site (-102) in three cell lines. In Mn-SOD mRNA, Val at -9 position was varied to Ala in lymphocytes from two donors and three OSC cell lines, respectively. In the remaining cell lines, Mn-SOD mRNA from lymphocytes and OSC cell lines revealed heterozygosity (Ala/Val) and homozygosity (Val/Nal), respectively. The Mn-SOD activities in lymphocytes were 3.8-5.8 x 10(-4) U/10(6) cells and the activities in OSC cell lines were 1.8-8.3 x 10(-4) U/10(6) cells. These Mn-SOD activities were not correlated with the mutations of DNA and mRNA. From these results, it is indicated that polymorphic mutations of Mn-SOD exist in human normal cells and that the deletions might be obtained in the course of malignant transformation of OSC although decrease in Mn-SOD activity is not involved in the transformation.